What is the quality of life (QoL) and mental health of infertile heterosexual couples from different nations (Italy, Germany and France) undergoing cross-border oocyte donation (OD) in Spain?
PARTICIPANTS/MATERIALS, SETTING, METHODS:
A total of 432 couples were invited to participate and handed a questionnaire set. Questionnaires were answered separately and anonymously by each member of the couple on the day of embryo transfer. The questionnaire set included the Fertility Quality of Life (FertiQoL) instrument, the generic Hospital Anxiety and Depression Scale (HADS) instrument and three close-ended questions assessing perceived usefulness, desire, and use of psychological support. The overall response rate was 63.4%.
MAIN RESULTS AND THE ROLE OF CHANCE:
Men reported significantly higher scores than women in the emotional (+13.74; P < 0.001), mind-body (+13.39; P < 0.001) and social (+4.11; P < 0.01) FertiQoL domains, at multilevel analysis controlled for confounder factors. Intercultural differences in QoL of couples were seen. French individuals had significantly lower emotional (−6.44; P < 0.01), mind-body (−7.41; P < 0.001) and relational scores (−6.41; P < 0.001) compared to Italians. Germans showed higher social scores (+6.41; P < 0.001) but lower relational scores (−8.94; P < 0.002) than Italians. Men reported significantly lower anxiety scores for the HADS than their partners (−1.38; P < 0.001), and German couples reported lower anxiety (−1.70; P = 0.003) and depression than their Italian counterparts (−1.56; P < 0.001). French patients were more likely to have required support by a mental health professional due to fertility problems in the past (+0.19; P < 0.001).
LIMITATIONS, REASONS FOR CAUTION:
The scope of this study is limited to heterosexual couples undergoing cross-border OD. Caution on the interpretation of the results in men is advised, mainly because only three men for every five women completed the questionnaire.
Introduction
Each year between 11 000 and 14 000 patients in Europe travel outside of their country of residence to seek infertility related crossborder reproductive care (CBRC) (Shenfield et al., 2010) . Based on data from the International Committee Monitoring Assisted Reproductive Technologies, Spain hosted 79% of all CBRC treatments in Europe (~4000 cycles), with patients coming mostly from Italy, France and Germany (Nygren et al., 2010) . Shenfield et al. (2010) reported that Italian, French and German couples sought CBRC in Spain because of legal or practical restrictions to access to oocyte donation (OD) in their own country. More specifically, the study reported that 62.2% of the treatments sought by couples traveling to Spain were OD, with almost 70% of treatments being either gamete or embryo donation (Shenfield et al., 2010) . Indeed, as presented in Supplementary Table SI, at the time of this study, OD was forbidden in Germany and Italy and, although allowed in France, was mostly unavailable due to lack of donors and centers offering it. This can explain data from the official registry of the Catalonian government showing that, in 2013, 50% of oocyte recipients in this region came from abroad. Other reasons to do CBRC were seeking better quality of care for Italian and French couples, and previous failure of treatment for German couples. Almost 99% of French (Rozee Gomez and de La Rochebrochard, 2013) and Italian couples traveling to Spain for CBRC are heterosexual (Shenfield et al., 2010) . The present study investigates the well-being and quality of life (QoL) of patients traveling abroad to do OD at a Catalonian (Spanish) fertility clinic.
Infertility and ARTs have a known impact on the psychosocial wellbeing of patients, mainly in terms of loss of control, stigmatization, negative emotional responses like anxiety and depression (Chen et al., 2004; Cousineau and Domar, 2007; Verhaak et al., 2007; Chachamovich et al., 2009; Pasch et al., 2016) and QoL impairments (Schmidt, 2006; Verhaak et al., 2007; Wischmann et al., 2009) . The decision to undergo reproductive care abroad might add further emotional and practical complexity to treatment Culley et al., 2011) . One of the reasons for this is linked to the fact that patients usually resort to CBRC after failed attempts in their countries (Van Hoof et al., 2014) , meaning that they have to cope with repeated prolonged treatment (Boivin and Lancastle, 2010; Van Hoof et al., 2014) . Treatment failure and older age are indicators of poor treatment prognosis and this is usually associated with increased anxiety during treatment (Verhaak et al., 2007; Pasch et al., 2016) . Although several clinics offer simplified treatments for CBRC patients, the interference of medical procedures with professional and personal routines is worsened by traveling abroad, which impacts QoL, and the couples also need to adjust to a new cultural and medical care context (Blyth, 2010; Ferraretti et al., 2010; Shenfield et al., 2010) ; all this is made worse by the difficulty to access support networks, and low-social support is a risk factor for maladjustment (Verhaak et al., 2007) . Moreover, CBRC imposes additional financial strain associated with traveling expenses and non-publicly funded treatment. Finally, as previously stressed, the main reason why patients travel to Spain is to do OD, which represents an added stress due to the introduction of third-party reproduction to replace biological motherhood. However, for these patients the experience of CBRC is intimately linked with the use of OD and it seems difficult to tease apart these two burden sources, especially because it does not seem feasible to achieve a baseline of couples going OD in their own country due to lack of legal or practical access to OD.
Routine psychosocial care is beneficial to promote the well-being and QoL of infertility patients (Cousineau and Domar, 2007; ESHRE, 2015) . However, currently there is not enough information to provide specific practice guidelines for psychosocial care in CBRC Hudson and Culley, 2011) . To define the effect it is important to understand differences in adjustment according to gender (Hudson and Culley, 2013) , country of origin (Cserepes et al., 2014; Sexty et al., 2016) and treatment undergone abroad (Machin, 2011) .
This study aims to evaluate the QoL and well-being of couples undergoing cross-border OD in Spain, as well as its gender and country differences. We hypothesize, based on previous observations, that gender (Peterson et al., 2006; Huppelschoten et al., 2013) and country differences (Cserepes et al., 2014; Sexty et al., 2016) in fertility specific QoL and mental health will be seen due to socio-cultural as well as gender role variations between countries. More specifically, consistently with previous studies (Cserepes et al., 2014; Keramat et al., 2014; Donarelli et al., 2016) , women are expected to present worse QoL and well-being than men, as measured by Fertility Quality of Life (FertiQoL). Furthermore, since attitudes toward OD are more progressive in France, one could hypothesize that German and Italian patients will report lower QoL and mental-health due to multiple issues, for instance increased secrecy around CBRC, lack of access to relevant information, lack of professional and informal support from own country networks, etc. However, it is important to note that this is a very tentative hypothesis that is somewhat speculative and ignores other factors that may contribute to QoL and mental-health (e.g. country average income).
Materials and Methods

Study population and ethical approval
This study included heterosexual couples who traveled to a single fertility center in Barcelona (Spain), from Italy, France and Germany, between March and November 2013 for OD with partner sperm. This study was reviewed and approved by the Internal Review Board of Clínica EUGIN. All participants gave their informed consent for the study.
Questionnaire set
The questionnaire set consisted of background and demographic questions, the FertiQoL (Aarts et al., 2011; Boivin et al., 2011a; Hsu et al., 2013) , the Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983 ) validated instruments and three close-ended questions.
The FertiQoL is a self-report questionnaire over 100 points that measures a person's QoL, in the context of a fertility problem. The core module (used in this study) consists of 24 items covering 4 domains; Mind-Body (Impact on physical health, cognition and), Emotional (Impact on emotion), Relational (Impact on partnership) and Social (Impact on social aspects). Total scores range from 0 to 100 (Boivin et al., 2011b) . Higher scores indicate better QoL.
The HADS is a 14-item self-report questionnaire over 21 points, equally divided in two sub-scales that measure anxiety and depression. Each of the 14 items can be scored from 0 to 3 and each sub-scale score ranges from 0 to 21. A score ≤7 in each sub-scale indicates no anxiety/depression, a score from 8 to 10 possible anxiety/depression, and a score ≥11 anxiety/depression.The close-ended questions assessed psychological support and were designed to evaluate the perceived usefulness, past use and desire for psychosocial support in these patients: (i) Would you consider it useful to have psychological support when facing fertility problems? (ii) Have you ever required the support of a psychologist or a psychiatrist due to your fertility problems? (iii) Would you like the clinic to offer psychological support?
Procedures
Couples were identified for the study daily, based on the agenda of the physician performing the embryo transfer (ET). All couples meeting the selection criteria (OD recipients in a heterosexual relationship that traveled to the center in Barcelona, Spain, for treatment, and speaking one of the study languages: French, Italian and German) were invited by a member of the staff to participate on the day of the ET, just after the procedure. Oral and written information about the study and consent form were provided by a member of the clinic staff especially trained for the study (not the attending physician); the person spoke the patients' language and was able to clarify patient's questions about the study objective and execution. Each participant (man or woman) had 30 min to complete the questionnaire set separately, anonymously, in the same room (isolated and quiet post-transfer rooms) highlighting the importance of answering it independently. All completed questionnaire sets were collected and included in the analysis.
Statistical analysis
In order to investigate gender and country interactions in QoL, anxiety and depression, and psychosocial support, multilevel analyses were performed using couples as the unit of measurement (FertiQoL and HADS). These analyses were performed with MLwiN 2.31 (Rasbash et al., 2011) . This approach was preferred due the need to evaluate data of women and men in a dependent manner (e.g. FertiQoL correlations between women and men were 0.28 for emotional, 0.12 for mind/body, 0.59 for relational and 0.35 for social domains). For the four FertiQoL dimensions, two HADS domains and three questions on psychosocial support a total of nine regression models were tested. Individual questionnaires were anonymous and paired (i.e. questionnaires of both partners in same couple were paired). Individuals (women and men; Level 1) were nested within couples (Level 2) conforming a two-level hierarchical structure for data. The models were constrained to be equal across all dyads, i.e. they included only fixed effects (Kenny et al., 2006) .
For each of the nine models, first, a null two-level model was implemented and its adequacy tested. Second, a two-level model controlling for the effects of age (centered at the mean), previous ART (None, 1-3, >3; none is reference category), previous OD cycle (0: no, 1: yes), and previous children (0: no, 1: yes) was developed. Controlling for these variables was considered important because they are proxies of treatment experience and prognosis, two factors known to affect well-being and QoL (Keramat et al., 2014) . Third, the main effects of country (Italy as reference category as biggest group) and gender (0: women, 1: men) were added to the model. Finally, the full model included the interactions of gender by country. The full model was only presented in the results section when the interactions were found to be significant. When this was not the case, only the main effect model was presented. Chi 2 statistics (with the number of entered variable as the degrees of freedom) of the decrease of −2 log likelihood of the models in comparison with the previous step (null 1-level, null 2-level, main effects, full model) were used to assess the model significance. These can be interpreted as testing the decrease in the badness of fit. The significance of the regression coefficients was tested by t-tests (with the n-2 as degrees of freedom).
Results
A total of 432 couples were invited, out of which 548 individuals agreed to participate, out of which 347 were women and 201 men. Table I .
Gender and country differences in QoL
First of all, we present the descriptive statistics overall and by country for QoL and HADS, stratified by gender (Table II) . Overall women reported a total FertiQoL score of 70.1 while men reported a total FertiQoL score of 78.7. The scores for the FertiQoL domains were all above 60 for both genders, and always higher than the scores reported in the FertiQoL validation paper. The only exception was the Emotional scores for French women. Table III presents the multilevel models for the four FertiQol domains of QoL (main effects model for emotional, mind-body and social domains; full model for relational domain). Men reported significantly higher scores than women in the emotional (+13.74; P < 0.001), mindbody (+13.39; P < 0.001) and social (+4.11; P = 0.004) domains. Compared to Italians, French individuals had significantly lower emotional (−6.44; P = 0.003), mind-body (−7.41; P < 0.001) and relational scores (−4.75; P = 0.02). German individuals showed higher social scores (+6.41; P < 0.001) but lower relational scores (−7.40; P = 0.002) than Italians. Lastly, a significant gender by country interaction was found for the relational domain of FertiQoL and is illustrated in Figure 1 . The interaction shows that German (B = −5.7, P = 0.17) and French (B = −5.9, P = 0.021) men had worse relational QoL than their partners, while Italian men (B = 5.93, P = 0.019; with France as difference, full model not shown) had better relational QoL than their partners.
Gender and country differences in anxiety and depression
The number of patients that were above the HADS cut-off value of 11 was 79 (14.5%) for anxiety and 19 (3.5%) for depression. A total of 62 (18%) women were above the cut-off value for anxiety and 11 (3.2%) for depression. A total of 17 (8.5%) men were above the cut-off value for anxiety and 8 (4%) for depression. The multivariate analysis for the HADS showed that men reported significantly lower anxiety scores than women (−1.38; P < 0.001). Compared to Italians, German couples reported lower anxiety (−1.70; P = 0.003) and depression (−1.56; P < 0.001); while French couples did not statistically differ from Italians (Table IV) . No significant interactions were observed.
Gender and country differences for perceived usefulness, past use and desire for psychosocial support When analyzing the closed ended questions we found that a total of 201 (58.1%) women and 92 (46.2%) men considered psychological support useful (Table II) required support from a mental healthcare professional in the past, while only 14 (7.0%) men did so. Lastly 170 (49.3%) women and 85 (43.1%) men would like the clinic to offer them psychological support. Table V presents the multilevel analysis for perceived usefulness, past use and desire for psychosocial support. Patients with a past history of OD were more likely to consider psychological support useful when facing fertility problems (+0.62; P = 0.02) and were more likely to desire the clinic to offer psychological support (+0.15; P = 0.02). Furthermore, German couples were less likely to consider psychological support useful when facing fertility problems (−0.94; P = 0.02) and less likely to desire psychological support by the clinic (−0.51; P < 0.001) than Italian patients. On the other hand, French patients were more likely than Italians to have received support by a mental health professional due to fertility problems in the past (+0.19; P < 0.001) but less likely to desire psychological support by the clinic (−0.26; P < 0.001) than Italians.
Discussion
Results from this study show that couples undergoing cross-border IVF with donated oocytes present overall good QoL and mental health. However, their QoL and mental health differ according to their country of origin. French couples showed lower QoL than Italian (in all FertiQoL domains) and German couples (in all but the relational domain) and German couples showed higher mental health than Italian and French couples. Our results also support previous research showing that women are more impacted by fertility treatment than their partners. More specifically women showed lower emotional, mindbody and social QoL as well as higher anxiety than their male partners. Finally, while Italian couples seemed to have more positive attitudes toward psychosocial support, French couples were more likely to have actually used it.
QoL scores were overall high for all domains and higher than the scores observed in the FertiQoL validation study (Boivin et al., 2011a,b) . The prevalence of patients with anxiety and depression scores above the HADS cut-off score was low and in line with what is usually observed during fertility treatment (Gameiro et al., 2015) . Finally, as most infertile couples, the majority valued psychosocial support but only around 20% actually used it (Boivin et al., 1999) . These results suggest that the challenges of CBRC are not that taxing on patients and that they are generally able to adjust to it.
It was also observed that patients' QoL and mental health vary according to their country of origin. Full model (interaction of gender by country).
Bold values indicate statistical significance at the level P < 0.05. + Decrease in −2 log likelihood compared to the main effects model for confounding variables (age, ART, OD, children) before adding country and gender.
++
Decrease in −2 log likelihood compared to the main effects model of confounding variables plus country and gender.
Figure 1 FertiQoL relational score (mean ± SD) by patients' country of origin men (white columns), women (tan columns) and overall (main effect; black columns). Interaction between country and gender is seen in Italian men having higher scores than women but the reverse being true in French and German patients.
emotional, mind-body and social QoL than German and Italian couples. The inter-country variation on scores reflects that French patients have worse fertility and treatment experiences, but the current data does not allow to conclude about the clinical significance of these. It is relevant to say that all scores remain above the identified FertiQoL total score cutoff that indicate the presence of an anxiety or depression disorder (i.e. 58.8 for anxiety, 51.9 for depression) (Aarts et al., 2011) . Therefore, we recommend that health providers consider tailoring their care according to the patient's country of origin, however, generalized interventions toward clinical anxiety and depression disorders do not seem to be justified. German couples also reported lower anxiety and depression than Italian and French couples. It seems reasonable to conclude that patients' socio-cultural background plays a role in shaping their treatment experiences in terms of well-being; however, we lack adequate data to pinpoint which precise factors may be the source of these variations. One hypothesis is that the differences in well-being result from how their socio-cultural context affects their experience. In this case, we would expect French couples to have better well-being due to their country's more progressive views on OD. However, results did not favor this hypothesis. Another hypothesis is that the differences reflect couples' assessment of their current treatment experience in lieu of their previous treatment experiences in their home country. almost half of Italian and one-third of French couples seek CBRC because they perceive they would receive better care abroad (Shenfield et al. 2010) which, as previously observed, implies dissatisfaction with care at 'home' (Inhorn and Patrizio, 2012) . However, without knowing how they evaluate their current care experiences in Spain, it is unclear what the pattern of results should be if this hypothesis were to be true. Another hypothesis is that QoL differences arise when couples go abroad, reflecting their efforts and difficulties adjusting to a new sociocultural and medical care context. While the literature regarding CBRC generally supports the later hypothesis by claiming CBRC presents new challenges for patients , no definitive conclusions can be made since there are no similar studies on this topic and because the differences observed can also be explained by the wide cross-country variability in fertility care provision. For instance, currently, to the best of our knowledge, support guidelines for CBRC have only been developed in Germany (Blyth, 2012) . Finally, one cannot ignore the possibility of extraneous factors explaining the differences observed, for instance, the countries average income, their sick leave policies, etc.
In general results from this study were consistent with previous research showing that fertility treatment has a bigger negative psychosocial impact on women than their partners (Peterson et al., 2006; Chachamovich et al., 2009; Hsu et al., 2013; Huppelschoten et al., 2013; Cserepes et al., 2014) . Indeed, we found women reporting lower scores on the emotional, social and mind/body dimensions of the FertiQol (Boivin et al., 2011a,b; Huppelschoten et al., 2013; Cserepes et al., 2014) . Moreover, women were more anxious than their male partners (Lechner et al., 2007; Lund et al., 2009) . One exception was nonetheless observed; French and German women had better relational QoL than their partners. It is unclear why this is the case, however; a few past studies also reported lack of gender differences for relational QoL (Hsu et al., 2013; Huppelschoten et al., 2013) or better QoL for women (Cserepes et al., 2014) , perhaps because infertility affects the relationship equally with both members of the couple sharing parenthood desire and strong commitment to each other (Donarelli et al., 2016) .
Another interesting finding is that couples with a history of OD treatments were more likely to perceive psychosocial support as useful and to desire it. These observations could reflect a higher awareness of the demands of gamete treatment, including letting go of the goal of biological parenthood, and an understanding of the possible benefit of psychosocial support in this context (Sachs et al., 2015) . Indeed, the main reason for patients to travel to Spain is because of its legislation regarding assisted reproduction and OD. Nonetheless, it is interesting to note that no differences were observed in QoL and mental health as a function of previous OD experience (regardless of this was at the patients' home country or in the context of CBRC).
In summary, the current study shows that CBRC patients from different countries adjust differently to treatment. This supports the view that 'infertility counselors should pay attention to psychosocial problems rooting from individual socio-cultural aspects of the infertile couple' (Sexty et al., 2016) . More precisely, the fact that French couples undergoing CBRC seem to have more adjustment difficulties than German or Italian couples should be taken into account by healthcare professionals, suggesting that additional support may need to be provided to this specific group. This is why further research to fully understand the nature of these differences is needed so that support can be tailored to specific vulnerabilities.
A major strength of this study was the use of a dyadic perspective to examine psychosocial well-being during CBRC. Even though previous studies have examined couples psychosocial well-being using a dyadic perspective (Chachamovich et al., 2009; Huppelschoten et al., 2013) ; to the best of our knowledge, this is the first study evaluating the QoL and mental-health of couples undergoing CBRC. Other strengths are its large sample size, the use of multicultural instruments to assess QoL and mental health, and the good response rates from both women and men. Indeed, although these were lower for men than women, they were still higher than usually observed in reproductive medicine (Tolonen et al., 2006) . However, we recognize some limitations. We focused the study on French, Italian and German heterosexual couples because they represent the greatest reported group accessing CBRC in Spain (Shenfield et al., 2010; Rozee Gomez and de La Rochebrochard, 2013) , but acknowledge that this limits the representativeness of the results presented. Furthermore, as this study was carried out in one clinic in Spain; although the clinic is consistent with the current reality observed in Catalonia it might not represent adequately the spectrum of patients traveling to Spain for CBRC. An important limitation of the study is that it does not allow to disentangle the burden of undergoing OD from doing CBRC. We partially addressed this issue by controlling for previous OD experience. However, future research needs to consider these two factors independently. The optimal way to do this would be by prospectively following patients doing standard IVF/ICSI versus OD at their own country or OD abroad. Another limitation is that the study design does not clarify on the nature of the differences observed in QoL and mental health.
In conclusion, this study highlights the existence of country and gender differences in the QoL and mental health of couples undergoing CBRC, suggesting that additional support may need to be provided to specific groups within the CBRC population.
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